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INFORMATION-PROCESSING SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This international application claims the benefit of Japanese Patent 

Application No. 2014-162623 filed on August 8, 2014 and No. 2015-000945 

filed on January 6, 2015 with the Japan Patent Office, and the entire 

disclosures of Japanese Patent Application No. 2014-162623 and No. 

2015-000945 are incorporated herein by reference. 

TECHNICAL FIELD 

[0002] The present disclosure relates to an information-processing system that 

handles databases. 

BACKGROUND ART 

[0003] Analyzation of customer purchasing behavior based on sales data of goods is 

conventionally performed. To help commercial activities, analyzation is 

also performed of customer contact behavior with mass media and network 

contents. 

[0004] By way of questionnaires and face-to-face questions, various information 

such as customer purchasing behavior, contact behavior with mass media / 

network contents, lifestyle and the like are also collected. 

[0005] In recent years, each company has a large database with such data on 

customers. However, each company is reluctant to provide the data on 

customers outside the company, mainly for protection of personal 

information. This data, when provided outside a company holding the data, 

are provided with encryption, with significant removal of information that 

leads to customer identification, or with intentional changes so as to include 

errors (noise) (see Patent Document 1). 

PRIOR ART DOCUMENTS 
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PATENT DOCUMENTS 

[0006] Patent Document I: Japanese Unexamined Patent Application Publication No. 

2014-109647 

SUMMARY OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0007] As described above, provision of data on customers from data holding 

companies is limited from a viewpoint of protection of personal information. 

Data-holding companies tend to be reluctant to provide not only data on 

customers but also granular data, due to its high information value and concerns 

about disadvantages to be caused by the provision. Therefore, according to 

the prior art, it is difficult to effectively utilize various data existing in society. 

[0008] Therefore, according to one aspect of the present disclosure, it is desirable to be 

able to provide a new technology relating to databases that can effectively 

utilize various data existing in society. 

MEANS FOR SOLVING THE PROBLEMS 

[0009] An information-processing system according to one aspect of the present 

disclosure comprises a storage unit configured to store a first database and a 

second database, and a combining unit configured to combine the first database 

and the second database. 	In one aspect of the present disclosure, an 

information-processing system may further comprise a generation unit 

configured to generate the first database. 

[0010] The first database is a database including feature data of each virtual 

constituent relating to constituents of a first group. The feature data of each 

virtual constituent may be generated by integrating feature data of a plurality of 

constituents identical or similar in feature, based on feature data of each 

constituent of the first group. Feature data of a constituent represents features 

relating to the constituent. 	For example, the generation unit may be 

configured to statistically process feature data of a plurality of constituents for 
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each plurality of constituents identical or similar in feature in the first group, 

thereby integrating the feature data of the plurality of constituents for each 

plurality of constituents identical or similar in feature to generate feature data 

of each virtual constituent. 

[0011] The second database includes feature data for each constituent of the second 

group. The second group is the same as or different from the first group. 

Each of the feature data of the first and second databases is configured to 

include reference data to be referred to upon the combining. The reference 

data represents a common type of feature between the first database and the 

second database. 

[0012] The combining unit combines the first database and the second database so as to 

combine the feature data identical or similar in feature represented by the 

reference data between the first database and the second database. 

[0013] According to the information-processing system in one aspect of the present 

disclosure, each plurality of feature data is integrated to generate a database 

including feature data for each virtual constituent. The feature data of a 

virtual constituent is data in which features of a plurality of constituents are 

mixed. For example, in a case where the first group is a group of customers, 

and feature data before integration is feature data of a single customer 

representing features of one customer, the feature data of a virtual constituent 

correspond to data in which features of a plurality of customers are mixed. 

[0014] By converting feature data of each constituent into feature data of each virtual 

constituent, information granularity of feature data can be increased. 

Information protection for detailed information can be achieved. Therefore, 

according to one aspect of the present disclosure, it is possible to reduce 

barriers of data provision by data holders due to information protection. 

Therefore, according to one aspect of the present disclosure, a system may be 

provided that can effectively utilize various data existing in society. 

[0015] The above described plurality of constituents identical or similar in feature may 

be a mixture of both constituents identical in feature and constituents similar in 
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feature. The term "similarity" in the present specification may be understood 

as a broad term including "identical" as a subordinate concept. 

[0016] Well known clustering techniques (classification techniques) may be used upon 

integrating feature data of a plurality of constituents identical or similar in 

feature. Various clustering techniques are known in the fields of language 

processing, pattern recognition, artificial intelligence and the like. The well 

known clustering techniques include hardware clustering techniques such as 

k-means (k-means method) and BIRCH (balanced interactive reducing and 

clustering using hierarchies), and software clustering techniques such as LSA 

(latent semantic analysis), pLSA (probabilistic latent semantic analysis), and 

LDA (latent dirichlet allocation method). 

[0017] In one aspect of the present disclosure, the generation unit may be configured to 

use these well-known clustering techniques or other clustering techniques to 

cluster a set of feature data relating to the first group into each plurality of 

feature data identical or similar in feature. The generation unit may be 

configured to integrate for each cluster the plurality of feature data 

corresponding to the cluster. 

[0018] In one aspect of the present disclosure, the generation unit may be configured to 

statistically process for each cluster the plurality of feature data corresponding 

to the cluster. Specifically, the generation unit may be configured to calculate 

for each cluster a statistic for each parameter of the plurality of feature data 

corresponding to the cluster. Examples of statistics include an average value, 

a maximum value, a minimum value, and a value representing distribution 

(ratio or the like). A parameter value of the feature data and its statistic may 

be a scalar quantity or a vector quantity, Feature data of a virtual constituent 

may be generated for each cluster. In one aspect of the present disclosure, the 

feature data of a virtual constituent may be generated to include the statistic as 

a parameter value representing the feature relating to the virtual constituent. 

[0019] The first database may be generated by the generation unit, may be manually 

generated by a person, or may be generated by another method (for example, a 
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combination of computer information processing and manual work by a 

person). 

[0020] In one aspect of the present disclosure, the second database may also be 

generated in the same manner as the first database. The feature data of each 

constituent of the second database may be feature data of each virtual 

constituent. The feature data of each virtual constituent may be generated by 

integrating feature data of a plurality of constituents identical or similar in 

feature, based on feature data of each constituent of a group that is the same as 

or different from the first group. In one aspect of the present disclosure, the 

information-processing system may comprise a generation unit that generates 

the second database. 

[0021] In one aspect of the present disclosure, the second database may be a database 

including the non-integrated feature data. The second database may include 

single source data as feature data. Each of the single source data is data based 

on information collected from a single information source. Single source data 

is feature data of a constituent that is not statisticized and modeled, and may be 

feature data representing features relating to a single constituent. 

[0022] Each of the first and second groups described above may be a set of at least one 

of persons, objects, services, and places. The constituent may be an element 

of this set. That is, the constituent may be any one of a person, an object, a 

service, and a place. The objects, services, and places may be objects, 

services, and places related to persons. 

[0023] According to one aspect of the disclosure, one of the first group and the second 

group may be a set of persons, and the other of the first group and the second 

group may be a set of at least one of objects, services, and places. Each of the 

first and second groups may be a set of at least one of objects, services, and 

places. 

[0024] According to one aspect of the present disclosure, the information-processing 

system may comprise a plurality of generation units configured to generate 

databases for groups that are the same or different from each other, and a 
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combining unit configured to combine the plurality of databases generated by 

the plurality of generation units. Each of the generation units may be 

configured to generate a database including feature data for each virtual 

constituent in which feature data of a plurality of constituents identical or 

similar in feature are integrated based on feature data of each constituent of the 

corresponding group. 

[0025] Each of the feature data of the plurality of databases may include reference data 

to be referred to upon the combining. The reference data represents a common 

type of feature to that of the database to be combined. The combining unit 

may be configured to combine the plurality of databases so as to combine the 

feature data identical or similar in feature represented by the reference data 

among the plurality of databases. 

[0026] According to one aspect of the present disclosure, an information-processing 

system may be provided that comprises: a storage unit configured to store a 

plurality of databases having feature data of each virtual constituent; and a 

combining unit configured to combine the plurality of databases stored in the 

storage unit. Even with this information-processing system, data existing in 

society may be effectively utilized. 

[0027] In one aspect of the present disclosure, the combining unit may be configured to 

combine the plurality of databases via a specific type of database of the same 

group as or a different group from one of groups corresponding to the plurality 

of databases. The specific type of database includes single source data as 

feature data for each constituent of the group. The single source data includes 

reference data to be referred to upon combining the databases. The reference 

data represents a common type of feature to that of the database to be 

combined. 

[0028] In one aspect of the present disclosure, the combining unit may be configured to 

combine the plurality of databases via the specific type of database, by 

combining the specific type of database with each of the other databases so as 
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to combine the feature data identical or similar in feature represented by the 

reference data. 

[0029] The single source data well represents features of the constituent since the 

above integration has not been done. Therefore, by combining the databases 

via the single source data, it is possible to more appropriately link the feature 

data of each virtual constituent among the databases. 

[0030] In one aspect of the present disclosure, functions of the generation unit and the 

combining unit described above may be implemented by hardware. The 

function of each of these units may be implemented by a computer with a 

program. The functions of these units may be implemented in a distributed 

manner by a plurality of computers. A program for causing a computer to 

implement at least one function of these units may be provided to the computer. 

The program may be recorded on a computer readable non-transitory recording 

medium such as a semiconductor memory, a magnetic disk, an optical disk and 

the like. 

[0031] According to one aspect of the present disclosure, a non-transitory 

computer-readable storage medium may be provided that stores a program for 

causing a computer to implement at least one function of the generation unit 

and the combining unit. According to one aspect of the present disclosure, 

there may be provided an information-processing system comprising a 

computer (processor) and a memory, the memory storing the program described 

above. 

[0032] According to one aspect of the present disclosure, there may be provided a 

database combining method comprising generating or acquiring a first database 

and combining the first database with a second database. According to 

another aspect of the disclosure, there may be provided a database combining 

method comprising generating or acquiring a first database, generating or 

acquiring a second database, and combining the first database with the second 

database. 
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[0033] The database described above may be a database on customers. The database 

may be configured to include feature data representing at least one feature of a 

person, an object, a service, and a place corresponding to each customer. 

According to the information-processing system of one aspect of the present 

disclosure, data on customers may be provided to the combining unit while 

personal information of the customers is protected. The combining unit may 

generate a database including combined data on customers of different data 

providers. 

[0034] In a case where each of the databases includes feature data representing features 

of each customer, the reference data may be configured as data representing a 

customer demographic attribute. Demographic attributes are included in data 

on customers held by various companies. By combining the databases based 

on the reference data representing the customer demographic attribute, it is 

possible to appropriately combine feature data of different databases. Of 

course, the reference data may be data representing a customer feature other 

than the customer demographic attribute, in addition to or in place of the 

customer demographic attribute. 

[0035] Feature data on customers may include data representing at least one feature of 

customer consumption behavior, contact action to mass media, contact behavior 

to network contents, lifestyle, values and brand consciousness, as non-reference 

data other than the reference data. By combining the feature data including 

various information on customers as such among databases, it is possible to 

extract by analysis various kinds of meaningful statistical information on 

customers (consumers) from the combined database. 

[0036] The non-reference data given here as an example may also be reference data. 

The reference data may be any data representing a common type of feature 

among databases to be directly combined from a plurality of databases. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0037] FIG. 1 is a block diagram showing a configuration of an information-processing 

system according to a first embodiment. 

FIG. 2A is a block diagram showing a configuration of a data 

processing apparatus, and FIG. 2B is a block diagram showing processing 

executed by a calculation unit of the data processing apparatus. 

FIGS. 3A to 3D each is a diagram showing a structure of feature data 

held by a customer-related database. 

FIG. 4 is a diagram illustrating an example of a post-processing 

database. 

FIG. 5A is a block diagram showing a configuration of a data 

combining apparatus, and FIG. 5B is a block diagram showing processing 

executed by a calculation unit of the data combining apparatus. 

FIG. 6A is a diagram illustrating an example on how to combine 

post-processing databases. 

FIG. 6B is a diagram illustrating a structure of post-processing 

databases to be combined. 

FIG. 6C is a diagram showing a structure example of a combined 

database based on the post-processing databases. 

FIG. 7 is a diagram illustrating an analysis example of a combined 

database. 

FIG. 8A is a diagram illustrating an example on how to combine 

post-processing databases in a second embodiment. 

FIG. 8B is a diagram showing a structure example of a combined 

database in the second embodiment. 

FIG. 9A is a diagram illustrating a structure of customer-related 

databases in a third embodiment. 

FIG. 9B is a diagram illustrating a structure of customer-related 

databases in a fourth embodiment. 

FIG. 10A is a diagram illustrating a structure of customer-related 

databases in a fifth embodiment. 
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FIG. 10B is a diagram illustrating a structure of customer-related 

databases in a sixth embodiment. 

FIG. 11A is a diagram illustrating a structure of customer-related 

databases in a seventh embodiment. 

FIG. 11B is a diagram illustrating a structure of customer-related 

databases in an eighth embodiment. 

MODE FOR CARRYING OUT THE INVENTION 

[0038] IIereinafter, embodiments of the present disclosure will be described with 

reference to the drawings. 

[First Embodiment] 

The information-processing system 1 of this embodiment shown in FIG. 

1 comprises a plurality of data processing apparatuses 10 and a data 

combining apparatus 50. Each of the data processing apparatuses 10 

processes a database 153 on customers held by a company and provides a 

post-processing database 155 to the data combining apparatus 50. The data 

processing apparatus 10 is arranged on the company side where the database 

153 on customers is held. 

[0039] In the following, the database 153 on customers is expressed as 

customer-related database 153. A company that processes and provides the 

customer-related database 153 is expressed as a data provider. 	The 

customer-related database 153 includes a group of feature data on customers. 

[0040] An example of the feature data may be data representing at least one of features 

of customer consumption behavior, contact behavior to mass media, contact 

behavior to network contents, lifestyle, sense of value and brand consciousness, 

together with the customer's ID or demographic attribute. 

[0041] The customer's ID may be an identification code with which data representing 

the demographic attribute of the customer may be drawn from a database that 

stores customer information. The customer consumption behavior includes 

customer purchasing behavior. 
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[0042] For example, the feature data may be configured to have customer purchase 

data, together with the customer's demographic attribute. The purchase data 

may be data representing purchased goods and/or purchase price. In this case, 

the customer-related database 153 may have feature data for each customer and 

for each settlement. 

[0043] The data processing apparatus 10 processes a plurality of feature data similar in 

feature into one feature data, based on the group of feature data of the 

customer-related database 153. The term "similar" as used herein may be 

understood as a broad term encompassing "identical" as a subordinate concept. 

The data processing apparatus 10 generates as the post-processing database 155 

a database including the processed feature data as feature data of a virtual 

customer. In this specification, the customer-related database after processing 

is also expressed as a post-processing database 155. The post-processing 

database 155, for example, includes feature data of each virtual customer 

corresponding to each plurality of customers. 

[0044] The post-processing database 155 is provided to the data combining apparatus 

50, for example, by communication. In order to prevent database leakage, 

cryptographic keys and leased lines may be used for the communication. As 

another example, the post-processing database 155 may be stored in a portable 

computer-readable recording medium and provided to the data combining 

apparatus 50 by transportation of the recording medium. Examples of the 

recording medium include a semiconductor memory, an optical disk such as a 

CD-ROM and a DVD, and a magnetic disk such as a hard disk. 

[0045] The data combining apparatus 50 combines a plurality of post-processing 

databases 155 provided from the respective data processing apparatuses 10 to 

generate a combined database 557. An example of a data provider includes, as 

described above, a company having the customer-related database 153 

including customer purchase data as feature data. 

[0046] Examples of companies holding purchase data include retailers (merchandise 

dealers) that operate convenience stores, supermarkets and/or department stores, 
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companies that operate vending machines, companies that provide settlement 

services by electronic money, and companies providing credit card settlement 

services. 

[0047] A retailer has a database in which purchase data for each settlement acquired 

through a POS system, etc. is accumulated. As a POS system, an ID-POS 

system that allows identification of customers is known. 

[0048] In retailers, it is practiced to receive a point card from a customer upon 

settlement and accumulate purchase data in association with a customer ID 

specified from the point card, so as to build a database including purchase data 

for each settlement that allows identification of customers. It is also practiced 

to input gender and age of customers determined by a salesperson from 

appearance upon settlement, thereby storing purchase data for each settlement 

in a manner to associate demographic attributes with purchase data of 

customers. 

[0049] The data combining apparatus 50 may build a large database, that a single 

company alone is unable to build, by combining a plurality of post-processing 

databases 155 including such purchase data of different data providers. For 

example, it is possible to generate a combined database 557 that allows 

analyzing purchasing behavior of customers (consumers) for a wide range of 

goods. 

[0050] As shown in FIG. 2A, each of the data processing apparatuses 10 comprises a 

calculation unit 11, a storage unit 15, an input unit 17, and an output unit 19. 

The calculation unit 11 comprises a CPU 13 that executes processing according 

to various programs 151. Further, the calculation unit 11 comprises a RAM 14 

used as a work memory upon execution of the processing by the CPU 13. As 

shown in FIG. 2B, the calculation unit 11 functions as a clustering unit 110 and 

a processing unit 115, as a result of execution of the processing by the CPU 13. 

[0051] The storage unit 15 stores various programs 151 including programs for causing 

the calculation unit 11 to function as the clustering unit 110 and the processing 

unit 115, and the customer-related database 153 before processing. Further, the 



-13- 

storage unit 15 is configured to store the post-processing databases 155 

generated as a result of processing the customer-related database 153. 

[0052] Data that make up the customer-related database 153 are input from the input 

unit 17. The input unit 17 may be an interface through which data that make 

up the customer-related database 153 may be taken in from recording media, or 

an interface through which the data may be taken in from in-house systems by 

communication. 

[0053] FIGS. 3A to 3D show examples of feature data (records) provided in the 

customer-related databases 153. According to the example shown in FIG. 3A, 

the feature data has parameters representing gender and age of customers as 

demographic attributes of the customers. Furthermore, the feature data has 

parameters indicating purchase place of goods, JAN (Japanese Article Number) 

code, number of purchases, and unit price of goods as parameters relating to 

goods purchased by the customers. JAN codes are widely used commodity 

codes in Japan. 	The customer-related databases 153 including detailed 

information on purchased goods as shown in FIG. 3A are held by retailers such 

as convenience stores and supermarkets. 

[0054] According to another example shown in FIG. 3B, the feature data has 

parameters representing gender and age of customers as demographic attributes 

of the customers. Furthermore, the feature data has parameters indicating 

purchase place and purchase price of goods as parameters relating to the goods 

purchased by the customers. The customer-related databases 153 including 

the feature data as shown in FIG. 3B are, for example, held by credit card 

companies. The customer-related databases 153 held by credit card companies 

are superior to the customer-related databases 153 held by retailers in that they 

have enormous purchase data as compared with the databases held by retailers, 

but are complementary to the customer-related databases 153 held by retailers 

in that specific purchased goods are not identifiable. 

[0055] According to another example shown in FIG. 3C, the feature data has 

parameters representing gender, age and occupation of customers as 



-14- 

demographic attributes of the customers. Furthermore, the feature data has 

parameters indicating usage of a plurality of mass media (newspaper / magazine 

/ radio / TV / movie, etc.) as parameters relating to contact state with mass 

media by the customers. For example, each of the parameters representing the 

usage indicates a value '1' when a customer uses (subscribes / views, etc.) the 

corresponding mass media, and shows a value '0' when not. This type of 

information is collected, for example, by means of questionnaires or in an 

interactive manner, and stored in the customer-related databases 153 as feature 

data. 	This type of customer-related databases 153 are usually held by 

companies relating to mass communications and not by retailers. 

[0056] According to another example shown in FIG. 3D, the feature data has 

parameters representing gender, age, and residential area of customers as 

demographic attributes of the customers. Further, the feature data includes 

parameters representing usage of Internet sites as parameters relating to contact 

state with network contents by the customers. For example, each of the 

parameters representing the usage indicates a value '1' when the customers 

have used (visited) the corresponding site, and indicates a value '0' when not. 

This type of information, for example, is stored in a specific server through an 

access log generation program installed in information terminals of the 

customers with prior consent of the customers. 	Such customer-related 

databases 153 are usually held by IT companies, and not by retailers. 

[0057] The output unit 19 is configured to transmit out the post-processing database 

155 generated based on the above described customer-related database 153 from 

the data processing apparatus 10. 	For example, the output unit 19 is 

configured to have a communication interface through which the 

post-processing database 155 may be provided to the data combining apparatus 

50 by communication, or an interface through which the post-processing 

database 155 may be output to a recording medium. 

[0058] The clustering unit 110 reads a group of feature data from the customer-related 

database 153 before processing stored in the storage unit 15, and clusters the 



-15- 

group of feature data into each plurality of feature data similar in feature. As 

the clustering technique, the known methods as described above may be 

employed. 

[0059] An example of a simple clustering method may be a technique of arranging the 

respective feature data on a feature space as feature vectors, and identifying and 

clustering the feature data similar in feature based on cosine similarity between 

the feature vectors. 

[0060] It is also possible to have a dimension reduction matrix act on to each of the 

feature vectors, so that a group of feature vectors similar in customer feature is 

well separated from other feature vectors on the feature space. By adjusting 

the dimension reduction matrix, more appropriate clustering can be achieved. 

[0061] A clustering technique, like pLSA (probabilistic latent semantic analysis), is 

also known in which one feature data is classified into multiple clusters in a 

probabilistic manner. For example, 80% of one feature data may be classified 

into a first cluster, and the remaining 20% into a second cluster. 

[0062] How to determine similarity of features and how to cluster a group of feature 

data may be determined by an operator of the data combining apparatus 50, in 

consideration of the purpose of data analysis based on the combined database 

557. 	The operator of the data combining apparatus 50 may provide a 

program for operating the calculation unit 11 as the clustering unit 110 and the 

processing unit 115 to data providers, and acquire from the data providers the 

post-processing databases 155 well suited for the data analysis purpose. 

[0063] In one aspect, the information-processing system 1 may generate the 

post-processing databases 155 in which personal information are protected by 

statistically processing the customer-related databases 153 held by data 

providers. In this case, it is preferable that clustering is performed such that 

each cluster includes feature data of more than the number of protectable 

personal information as a result of statistical processing (integration). If a 

cluster is generated that does not include feature data of more than the number 
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of protectable personal information, it is conceivable to discard the feature data 

belonging to that cluster so as not to be processed in the processing unit 115. 

[0064] The processing unit 115 performs statistical processing for integrating a 

plurality of feature data belonging to the same cluster for each plurality of 

feature data clustered by the clustering unit 110, in other words, for each cluster. 

Specifically, the processing unit 115 calculates a statistic for each parameter of 

the plurality of feature data belonging to the same cluster for each cluster, and 

generates feature data including these statistics as parameter values, as feature 

data of a virtual customer corresponding to the cluster. The processing unit 

115, generates feature data of one virtual customer for each cluster, thereby 

generating the post-processing databases 155 having the feature data for all 

clusters, and writes the databases 155 in the storage unit 15. 

[0065] According to an example shown in FIG. 4, the processing unit 115 calculates a 

ratio of gender indicated by the plurality of feature data in a cluster as a statistic 

about a parameter of gender, and writes the ratio in the feature data of a virtual 

customer corresponding to the cluster as a parameter value of gender. The 

processing unit 115 calculates an average of age represented by the plurality of 

feature data in the cluster as a statistic about a parameter of age, and writes the 

average as a parameter value of age in the feature data of the virtual customer 

corresponding to the cluster. 

[0066] According to the example shown in an upper part of FIG. 4, each feature data 

before processing has a purchase parameter representing total amounts of 

money a customer have paid for goods of the corresponding JAN code in the 

corresponding purchase place, for each combination of JAN code and purchase 

place. In this case, the processing unit 115 may calculate an average value of 

the amounts represented by the plurality of feature data in a cluster for each 

combination of JAN code and purchase place as a statistic relating to the 

purchase parameter, and write the average value in the feature data of a virtual 

customer corresponding to the cluster. 
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[0067] Each feature data after processing shown in a lower part of FIG. 4 represents 

purchase price (average value) of goods paid by a virtual customer for each 

combination of JAN code and purchase place, along with the demographic 

attributes (gender and age) of the virtual customer. 

[0068] As another example, the processing unit 115 may calculate a maximum value 

and a minimum value of the amounts as a value representing distribution of the 

purchase price, instead of the average value of the amounts. That is, the 

processing unit 115, for each combination of JAN code and purchase place, may 

write the maximum value and the minimum value of the amounts, as statistics 

relating to the purchasing parameter, in the feature data of the virtual customer. 

[0069] According to FIG. 4, the feature data before and after processing are basically 

the same, except that the feature data after processing represents statistics, and 

that a parameter indicating the number of feature data before processing 

(number of samples) is added to the feature data after processing. 

[0070] However, the processing unit 115 may also generate the post-processing 

database 155 including the feature data of each virtual customer (cluster) as 

shown in the lower part of FIG. 4 from the customer-related databases 153 

having the feature data shown in FIG. 3A. That is, types of parameters of the 

feature data do not need to coincide before and after processing. One or more 

of the parameters before processing may be replaced during processing with 

other types of parameters that can be calculated therefrom. 

[0071] An example has been described above in which the ratio (percentage), average, 

or set of maximum and minimum values are calculated as a statistic. In 

addition, a median, or a set of average and variance may be calculated as a 

statistic. What kind of statistic to calculate may be defined according to the 

data analysis purpose, so that significant information for analysis is not lost. 

[0072] In the data processing apparatus 10, a group of feature data belonging to 

clusters are processed (integrated) into the feature data representing statistics 

for each cluster in this way, and the post-processing database 155 including the 

feature data after processing is output to the data combining apparatus 50. 
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[0073] Now, a configuration of the data combining apparatus 50 will be described with 

reference to FIGS. 5A and 5B. The data combining apparatus 50 comprises, as 

shown in FIG. 5A, a calculation unit 51, a storage unit 55, an input unit 57, and 

an output unit 59. The calculation unit 51 comprises a CPU 53 that performs 

processing according to various programs 551. The calculation unit 51 further 

comprises a RAM 54 which is used as a work memory upon execution of 

processing by the CPU 53. The calculation unit 51 functions as a data fusion 

processor 510 as shown in FIG. 5B by the execution of processing in the CPU 

53. 

[0074] The storage unit 55 stores various programs 551 including a program for 

operating the calculation unit 51 as the data fusion processor 510. The storage 

unit 55 is also configured to store the post-processing databases provided from 

the data processing apparatuses 10, and the combined database 557 that is 

generated by combining the post-processing databases 155. 	The 

post-processing databases 155 provided from the data processing apparatuses 

10 are input to the data combining apparatus 50 through the input unit 57. The 

input unit 57 may be an interface through which the post-processing databases 

155 may be input from recording media, or may be an interface through which 

the post-processing databases 155 transmitted from the data processing 

apparatuses 10 by communication may be input. The output unit 59 is used to 

transmit out, for example, the combined database 557 and/or data analysis 

results based on the combined database 557 to outside of the data combining 

apparatus 50. 

[0075] The data fusion processing unit 510 combines multiple post-processing 

databases 155 stored in the storage unit 55 to generate a combined database 557. 

Specifically, the data fusion processing unit 510, referring to parameters in the 

feature data that serves as a margin, combines the post-processing databases 

155 to be combined, so as to combine the feature data similar in feature 

represented by reference parameters among the post-processing databases 155 

to be combined. 
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[0076] As described above, each feature data provided in the post-processing databases 

155, even if different in data providers, also has parameters representing 

demographic attributes of customers in common. For example, the feature 

data has in common a parameter representing gender and a parameter 

representing age even among the feature data different in data providers. 

[0077] The data fusion processor 510 thus, referring to the parameters held in common 

by the feature data of the post-processing databases 155 to be combined 

(hereinafter, expressed as common parameters), combines the post-processing 

databases 155, so as to combine the feature data similar in customer feature 

represented by the common parameters. 

[0078] Combining the post-processing databases 155, as shown in FIG. 6A, may be 

implemented by sequentially combining the post-processing databases 155, 

such as by combining a first post-processing database 155 stored in the storage 

unit 55 with a second post-processing database 155, the second post-processing 

database 155 with a third post-processing database 155, and combining the m-th 

post-processing database 155 with the (m + 1) post-processing database 155 (m 

is an integer of 3 or more). As another example, the data fusion processing 

unit 510 may combine the post-processing databases 155 stored in the storage 

unit 55 in a star arrangement around a specific post-processing database 155, by 

combining the specific post-processing database 155 with each of the rest of the 

post-processing databases 155 (see FIG. 8A). 

[0079] Various data fusion techniques are known. In the data fusion processing unit 

510 of the present embodiment as well, the post-processing databases 155 may 

be combined using a known data fusion technique. According to a simple data 

fusion method, matching (combining) of similar feature data between two 

post-processing databases 155 may be performed in the following manner. 

[0080] For example, as to the common parameters for evaluating the degree of 

similarity (e.g. age and gender), a distance (e.g. cosine distance) between 

feature vectors having these common parameters as elements when arranged on 

a feature space is calculated for all combinations of the feature data between the 
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post-processing databases 155. 	By matching the feature vectors with a 

shortest distance therebetween, the post-processing databases 155 may be 

combined so as to combine the feature data similar in customer feature 

represented by the common parameters. 

[0081] Upon evaluating the degree of similarity between two feature data by a distance 

on the feature space, a solution of the transportation problem may be used to 

perform matching of the feature data between the post-processing databases 155 

so that a transportation cost is "minimum as a whole". 

[0082] The combined database 557 generated by the matching as such may be 

configured to have stored data that links the feature data between the two 

post-processing databases 155. 

[0083] FIG. 6C shows a configuration of the combined database 557 in a case that a 

post-processing database 155A shown in FIG. 6B with feature data having 

parameters of the number of samples, gender, age, purchase P1, P2, ..., purchase 

Ql, Q2, ... is combined with a post-processing database 155B shown in FIG. 6B 

with feature data having parameters of the number of samples, gender, age, 

purchase R1, R2, ..., purchase Q1, Q2, .... 

[0084] According to the post-processing databases 155A, 155B, the common 

parameters are gender, age, and purchase Q 1, Q2, 	Purchase PI, P2, ..., 

purchase Ql, Q2, ..., and purchase RI, R2, ... are, for example, purchase 

parameters for respective combinations of JAN code and purchase place. For 

example, each of the purchase parameters represents purchase price or presence 

or absence of purchase by customers for the corresponding combination. 

[0085] For example, Purchase Pi (i is an integer of 2 or more) may be a parameter 

representing purchase price or presence or absence of purchase by customers in 

a different purchase place from that of Purchase P1, of goods having the same 

JAN code as that in Purchase P1. Purchase Qj, Rj (j is an integer of 1 or more) 

may be parameters representing purchase price or presence or absence of 

purchase by the customers in a purchase place corresponding to a parameter j, 

of goods having a different JAN code from that in Purchase Pj. 
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[0086] In the combined database 557 acquired by combining the post-processing 

databases 155A, 155B configured as such, the feature data of the 

post-processing database 155A and the feature data of the post-processing 

database 155B to be combined with each other are represented in association 

with their identification numbers. That is, in the combined database 557, the 

identification number of the feature data of the post-processing database 155B 

to be combined with the feature data of the post-processing database 155A is 

written in association with the identification number of the feature data of the 

post-processing database 155A. 

[0087] As shown in FIG. 6C, there may be a case in which a plurality of feature data in 

the post-processing database 155B (B20056, B00234, B01123) are associated 

with one of the feature data in the post-processing database 155A (A00001). 

[0088] Each feature data in the post-processing databases 155 corresponds to a 

plurality of feature data before processing, and the number of samples in one 

cluster corresponding to the plurality of feature data before processing may be 

different from other clusters. In this case, it is assumed that each feature data 

is present in an amount corresponding to the number of samples, the feature 

data most similar in customer feature may be combined by the same number of 

samples, and the feature data of the number of the remaining samples may then 

be combined with the second most similar feature data by the same number of 

samples. 

[0089] In FIG. 6C, a record showing "A00001, B20056, 5.3" indicates that the feature 

data having an identification number A00001 of the post-processing database 

155A and the feature data having an identification number B20056 of the 

post-processing database 155B are combined with each other by the number of 

samples of 5.3. Similarly, the next record indicates that the feature data 

having the identification number A00001 of the post-processing database 155A 

and the feature data having an identification number B00234 of the 

post-processing database 155B are combined with each other by the number of 

samples of 8.2. Furthermore, the next record indicates that the feature data 
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having the identification number A00001 of the post-processing database 155A 

and the feature data having an identification number B01123 of the 

post-processing database 155B are combined with each other by the number of 

samples of 6.5. The feature data having the identification number A00001 of 

the post-processing database 155A is generated based on a cluster having the 

number of samples of 20. The feature data having the identification number 

A00001 of the post-processing database 155A is allocated to and combined with 

the feature data having the identification number B20056, identification number 

B00234, and the identification number B01123 of the post-processing database 

155B. 

[0090] In the combined database 557 configured as such, the post-processing databases 

155 are combined with each other, and the combined database 557 and the 

post-processing databases 155 build up one large database. According to the 

example shown in FIGS. 6B and 6C, the post-processing database 155A without 

information about Purchase R1, R2, ... and the post-processing database 155B 

without information about Purchase Pl, P2, ... are combined to build up a large 

database in which information of Purchase P1, P2, ..., Purchase Ql, Q2, ..., and 

Purchase R1, R2, 	are linked. Thus, it becomes possible to analyze, for 

example, what kind of trend the customers who buy Purchase P1, P2, ... show 

toward Purchase R1, R2, .... 

[0091] FIG. 7 is a diagram in which a block for each combination of JAN code and 

purchase place is arranged in a horizontal direction, and an array of the block is 

disposed for each virtual customer in a longitudinal direction. Hatched blocks 

indicate that the corresponding virtual customer has purchased goods 

corresponding to the JAN code at the corresponding purchase place. 

Unhatched blocks indicate that the corresponding virtual customer has not 

purchased goods corresponding to the JAN code at the corresponding purchase 

place. 

[0092] According to FIG. 7, the hatched blocks arc concentrated in a region shown by 

a broken line. This concentration shows that there are purchasers for the 
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combination of JAN code and purchase place in the region. Therefore, when 

advertisement of the corresponding goods is given to the customers 

corresponding to the unhatched blocks in this region, the effect of the 

advertisement is significantly demonstrated. For example, virtual customers 

enclosed in a thick line hardly exhibit purchasing behavior in the region shown 

in the broken line, but correspond to purchasers based on statistics. Therefore, 

when advertisement of the corresponding goods is given to the corresponding 

customers, significant effect of the advertisement is expected. 

[0093] If such data analysis is performed based on conventional data on customers, 

there is a possibility that information about privacy of the customers are 

identified in detail in an analyzing process. In contrast, according to this 

embodiment, data of each row shown in FIG. 6B and FIG. 7 are data on virtual 

customers that is statistically generated. According to this embodiment, since 

the above-mentioned data analysis is performed based on statistically generated 

data, it is possible to acquire useful information for commercial activities by 

the data analysis while the problem as above in the prior art is suppressed. 

[0094] The information-processing system 1 of the present embodiment has been 

described in the above. According to this embodiment, the data processing 

apparatus 10 processes the customer-related databases 153, and provides the 

post-processing databases 155 to the data combining apparatus 50. Then, the 

data combining apparatus 50 combines the plurality of post-processing 

databases 155 generated by the data processing apparatus 10. 

[0095] Based on a group of feature data of the customer-related databases 153 before 

processing, the calculation unit 11 of the data processing apparatus 10 clusters 

the group of feature data into each plurality of feature data similar in feature. 

Further, the calculation unit 11 statistically processes a plurality of feature data 

corresponding to each cluster and integrates the plurality of feature data for 

each cluster. Accordingly, feature data of each virtual customer corresponding 

to a plurality customers similar in feature is generated. In particular, the 

calculation unit 11 (processing unit 115) calculates a statistic for each 
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parameter of the plurality of feature data belonging to a cluster for each cluster. 

Feature data of each virtual customer is generated to include the statistic as a 

parameter value. The calculation unit 11 (processing unit 115) generates a 

database including feature data of each virtual customer in which a plurality of 

feature data are integrated as such, as the post-processing database 155. 

[0096] Each of the feature data in the post-processing database 155 includes reference 

data to be referred to upon combining the post-processing databases 155. The 

reference data represents a common type of feature to that of the 

post-processing database 155 to be combined. The reference data in the above 

embodiment represents gender and age of customers as demographic attributes 

of the customers. 

[0097] The calculation unit 51 of the data combining apparatus 50 combines the 

plurality of post-processing databases 155 so as to combine the feature data 

similar in feature represented by the reference data among the post-processing 

databases 155. 

[0098] That is, according to the information-processing system 1, the data processing 

apparatus 10 statistically processes and integrates the feature data of the 

plurality of customers, and generates the post-processing database 155 

including feature data of each virtual customer. For example, if the feature 

data before being statistically processed is data of a single customer 

representing features of one customer, operation of the data processing 

apparatus 10 converts the feature data from a single customer data to a virtual 

customer data in which features of a plurality of customers are mixed. 

[0099] Therefore, the data providers can convert the customer-related databases 153 to 

the post-processing databases 155 in which personal information of customers 

are protected, using the data processing apparatus 10, and provide data on 

customers to the data combining apparatus 50 while the personal information is 

protected. 

[0100] Thereby, an operator of the data combining apparatus 50 can acquire 

customer-related databases from companies that had been reluctant to provide 
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the customer-related databases 153 from a viewpoint of information protection, 

as the post-processing databases 155. The data combining apparatus 50 can 

generate a database that combines data of various customers from different data 

sources. 

[0101] As a result, the information-processing system 1 can build, as the combined 

database 557, a database which integrates data on various customers dispersed 

in society. The information-processing system 1 can effectively utilize the 

data on various customers, and perform significant data analysis, based on the 

database. 

[0102] The common parameters among the post-processing databases 155 (reference 

data upon combining the databases) in the above-described embodiment are 

gender and age of the customers. However, the common parameters may also 

include other parameters. For example, the common parameters may include 

at least one of the customers' gender, age, occupation, area of residence, income, 

educational background, and family composition, as demographic attributes of 

the customers. 

[0103] [ Second Embodiment] 

The information-processing system 1 of the second embodiment is 

configured to use a database including a single source data as a hub database 

H (see FIG. 8A), in the data combining apparatus 50. The 

information-processing system 1 combines each of the post-processing 

databases 155 provided from the data processing apparatus 10 with the hub 

database H, thereby combining the plurality of post-processing databases 155 

via the hub database H. 

[0104] The information-processing system 1 of this embodiment has the same 

hardware configuration as that of the first embodiment. 	The 

information-processing system 1 of this embodiment is different from that of 

the first embodiment in that the storage unit 55 of the data combining apparatus 

50 has the hub database H, in addition to the post-processing databases 155 

provided from the data processing apparatus 10. In addition to this respect, 
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the information-processing system 1 of this embodiment only differs from that 

of the first embodiment in processing operations of the data fusion processing 

unit 510. Therefore, in the following, a description of configuration similar to 

that the first embodiment will be omitted as required. 

[0105] Single source data that makes up the hub database H is acquired, for example, 

from a consumer survey "HABIT (registered trademark)" conducted by 

Hakuhodo Co., Ltd. HABIT collects a variety of information about lifestyle 

(living consciousness and attitudes), values and brand awareness from each 

collaborator of the survey, along with information of demographic attributes of 

the collaborator, by way of visit interviews and questionnaires. The single 

source data for each customer (collaborator) generated by HABIT represents 

features of the customer that do not appear in purchase data and the like. 

[0106] Other examples of single source data that may be provided in the hub database 

H is single source data including purchase data of customers acquired from 

ID-POS system, and single source data that represents contact state with mass 

media acquired via questionnaires. In addition, the hub database H may be 

provided with data in which these multiple types of single source data are 

combined for each customer. 

[0107] The single source data provided in the hub database H corresponds to feature 

data representing customer features, and has parameters representing common 

demographic attributes of the customers as common parameters to those of the 

post-processing databases 155. 

[0108] The data fusion processor unit 510, as shown in FIG. 8A, combines each of the 

post-processing databases 155 provided from the data processing apparatuses 

10 with the hub database FI, thereby combining the plurality of post-processing 

databases 155 via the hub database H. The combining method is as described 

above. That is, the data fusion processing unit 510 combines the hub database 

H with each of the post-processing databases 155 so as to combine the feature 

data similar in feature represented by the common parameters. 
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[0109] The combined database 557 represents, for example, relationship between the 

feature data of the hub database H and the feature data of each of the 

post-processing databases 155 combined thereto, in association with the 

identification numbers as in the above embodiment. In the combined database 

557 shown in FIG. 8B, in association with an identification number of the 

feature data of the hub database H (H00001), identification numbers of feature 

data of the post-processing databases 155A, 155B (A12345, B00044) to be 

combined with the feature data of the hub database H are written. The number 

of samples shown in FIG. 8B is as described in FIG. 6C. 

[0110] The single source data represents customer features well. Therefore, if the 

hub database H and the respective post-processing databases 155 are combined 

based on the hub database H having the single source data as feature data 

representing customer features, the feature data between the post-processing 

databases 155 can be further appropriately linked. 

[0111] The single source data such as HABIT includes a variety of information 

representing customer features. When the respective post-processing 

databases 155 provided from the data processing apparatuses 10 are combined 

with the hub database H having the single source data as such, reference data to 

be used for combining may be changed. That is, depending on the types of 

parameters representing the features of customers included in the 

post-processing databases 155, the reference data used for combining the 

post-processing databases 155 and the hub database H may be changed. 

[0112] For example, if the post-processing databases 155 are provided with feature 

data having a parameter representing customer contact behavior with network 

contents, common parameters between the hub database H and the 

post-processing databases 155 include the parameter representing customer 

contact behavior with network contents, in addition to or instead of the 

parameters representing demographic attributes of the customers. 
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[0113] In this case, the hub database H and the post-processing databases 155 may be 

combined so as to combine the feature data similar in customer contact 

behavior with network contents represented by the common parameter. 

[0114] [Third Embodiment] 

The information-processing system 1 of the third embodiment 

comprises a plurality of data processing apparatuses 10 and the data 

combining apparatus 50. The data processing apparatuses 10 and the data 

combining apparatus 50 have the same hardware configuration as those of the 

first embodiment and the second embodiment. 	In the following, 

descriptions of configurations and processing contents in the 

information-processing system 1 of the third embodiment similar to those of 

the first embodiment and the second embodiment will be omitted. 

[0115] The information-processing system 1 of this embodiment has customer-related 

databases 1531L, 1531R shown in FIG. 9A, as the customer-related databases 

153. In the left area of FIG. 9A, an example is shown of the customer-related 

database 1531L having purchase data of customers acquired from a POS system, 

as feature data on customers. In the right area of FIG. 9A, an example is 

shown of the customer-related database 1531R having feature data representing 

usage of devices used by the customers, as feature data on customers. 

Examples of the devices include a microwave oven. 

[0116] According to FIG. 9A, the customer-related database 1531L includes feature 

data of each settlement. The feature data has parameters that represent the 

customer's gender, age, and place of residence, as demographic attributes of the 

customers. Further, the feature data has parameters that represent purchase 

place of goods purchased by the customers, commodity code, number of 

purchases, and unit price. Commodity code includes, for example, the JAN 

code. 

[0117] According to FIG. 9A, the customer-related database 1531R includes feature 

data of each microwave oven. The feature data has parameters representing 

gender and age of the customers who own a microwave oven, as well as 
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parameters representing installation place of the microwave oven, and function 

and recipe used in the microwave oven of each time zone. 

[0118] The data processing apparatus 10 having the customer-related database 1531 L is 

configured to cluster a plurality of feature data similar, for example, in gender, 

age and purchase history in the customer-related database 1531L. The data 

processing apparatus 10, similar to that of the first embodiment, is configured 

to statistically processes the plurality of feature data belonging to the same 

cluster for each cluster, thereby generating feature data of a virtual customer in 

which the plurality of feature data belonging to the same cluster are integrated 

for each cluster. 

[0119] In this way, the data processing apparatus 10 generates the post-processing 

database 155 including feature data for each virtual customer corresponding to 

the customer-related database 1531L. The feature data of the post-processing 

database 155 corresponding to the customer-related database 1531L basically 

has the same parameters as those of the feature data of the customer-related 

database 1531L. However, the feature data of the post-processing database 

155 shows statistics of the corresponding cluster, as parameter values. The 

customer ID may be removed at the time of processing. 

[0120] As another example, the data processing apparatus 10 may be configured to 

collect feature data of settlement units held by the customer-related database 

1531L for each feature data indicating the same customer ID, and then convert 

the collected feature data to feature data of individual units. In addition, the 

data processing apparatus 10 may be configured to cluster and statistically 

process a plurality of feature data similar in purchase history, based on a set of 

feature data of individual units, thereby generating the post-processing database 

155 corresponding to the customer-related database 1531L. 

[0121] Another data processing apparatus 10 having the customer-related database 

1531R is configured to cluster a plurality of feature data similar, for example, 

in gender, age, and function and usage of recipes, in the customer-related 

database 1531R. Furthermore, the data processing apparatus 10 is configured 
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to statistically process a plurality of feature data belonging to the same cluster 

for each cluster, so as to generate feature data of a virtual device in which the 

plurality of feature data belonging to the same cluster are integrated for each 

cluster. The data processing apparatus 10 generates the post-processing 

database 155 provided with the feature data of each virtual device that 

corresponds to the customer-related database 1531R. 

[0122] The data combining apparatus 50 is configured to generate the combined 

database 557 by combining the post-processing database 155 that corresponds 

to the customer-related database 1531R and the post-processing database 155 

corresponding to the customer-related database 1531L. 

[0123] The data combining apparatus 50 may combine the post-processing databases 

155 to be combined, using the parameters representing gender and age of 

customers and parameters relating to food held in common by the 

post-processing databases 155 as reference data, so as to combine the feature 

data similar in feature represented by the reference data among the 

post-processing databases 155 to be combined. 

[0124] In the post-processing database 155 that corresponds to the customer-related 

database 1531L, the "parameters relating to food" correspond to parameters that 

represent commodity code and number of purchases held by the feature data. 

In the post-processing database 155 that corresponds to the customer-related 

database 1531R, the "parameters relating to food" correspond to used recipes. 

[0125] According to the combined database 557 generated as such, correspondence 

relationship among gender, age, purchased foodstuff, and recipe can be 

analyzed. 	Therefore, through a microwave oven, recommended recipes 

utilizing the food that a user often purchases may be introduced to the user. 

Further, food coupons related to frequently used recipes may be added to a 

receipt output from a POS register. 

[0126] In the above, as a third embodiment, an example of clustering and statistically 

processing both the customer-related databases 1531L, 1531R for each feature 
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data similar in feature has been described. 	However, one of the 

customer-related databases 153 IL, 1531L may not be statistically processed. 

[0127] That is, the combined database 557 may be generated by combining the 

post-processing database 155 of the customer-related database 1531L, and the 

customer-related database 1531R, or may be generated by combining the 

customer-related database 1531L, and the post-processing database 155 of the 

customer-related database 1531R. The former combined database 557, for 

example, can be provided to the data provider of customer-related database 

1531R. The latter combined database 557, for example, can be provided to the 

data provider of customer-related database 1531L. 

[0128] [Fourth Embodiment] 

The information-processing system 1 of the fourth embodiment, similar 

to the third embodiment, is basically the system in which only the 

configuration of the customer-related databases 153 differs from those of the 

first embodiment and the second embodiment. 	The data processing 

apparatus 10 and the data combining apparatus 50 provided in the 

information-processing system 1 of the present embodiment have the same 

hardware configuration as those of the first embodiment and the second 

embodiment. 

[0129] In the following, descriptions of configurations and processing contents in the 

information-processing system 1 of the fourth embodiment similar to those of 

the first embodiment and the second embodiment will be omitted. Hardware 

configurations and processing contents of the information-processing system 1 

of the fifth to eighth embodiments to be subsequently described are also 

basically the same as those of the first embodiment and the second embodiment. 

[0130] The information-processing system 1 of this embodiment has a customer-related 

database 1532L, 1532R shown in FIG. 9B as the customer-related database 153. 

In the left area of FIG. 9B, an example is shown of the customer-related 

database 1532L having purchasing data of customers acquired from a POS 

system, as feature data on customers. In the right area of FIG. 9B, an example 
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is shown of the customer-related database 1532R having feature data 

representing usage of vending machines, as feature data on customers. 

[0131] In recent years, a beverage vending machine provided with a liquid crystal 

display and a camera is known. The vending machine has a function to 

determine gender and age of a user of the vending machine, from a captured 

image of the camera, and, based on the result of this determination, display a 

recommended beverage through the liquid crystal display. The combined 

database 557 to be described below helps to determine the recommended 

beverage to be displayed in a vending machine. 

[0132] According to FIG. 9B, the customer-related database 1532L is configured in the 

same manner as to the customer-related databases 1531L of the third 

embodiment. The customer-related database 1532L includes feature data 

representing purchase history with respect to beverages. 

[0133] According to FIG. 9B, the customer-related database 1532R includes feature 

data of each beverage sale in each vending machine. Each feature data that 

make up the customer-related database 1532R represents installation place and 

manufacturer of a vending machine. In addition, the feature data represents 

gender and age as the demographic attribute of a purchaser, as well as weather 

and time at the time of the corresponding beverage sale. In addition, the 

feature data represents commodity code, number of purchases, and unit price of 

beverages purchased by the purchaser. 	Furthermore, the feature data 

represents inventory information at the time of the sale. The installation place 

of a vending machine, for example, is represented by latitude and longitude of a 

place where the vending machine is installed. 

[0134] The data processing apparatus 10 having the customer-related database 1532L, 

for example, is configured to cluster a plurality of feature data similar in gender, 

age and purchase history in the customer-related database 1532L, and, as in the 

third embodiment, generate the post-processing database 155 corresponding to 

the customer-related database 1532L. 
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[0135] The data processing apparatus 10 having the customer-related database 1532R, 

for example, is configured to cluster a plurality of feature data similar in 

installation place, manufacturer and inventory information, and the like in the 

customer-related database 1532R, and then, for each cluster, statistically 

process a plurality of feature data belonging to the same cluster, thereby 

generating feature data of a virtual device (vending machine) in which the 

plurality of feature data belonging to the same cluster are integrated for each 

cluster. 

[0136] In this way, the data processing apparatus 10 is configured to generate the 

post-processing database 155 including feature data for each virtual device, that 

corresponds to the customer-related database 1532R. 

[0137] The data combining apparatus 50 is configured to generate the combined 

database 557 by combining the post-processing database 155 that corresponds 

to the customer-related database 1532L and the post-processing database 155 

that corresponds to the customer-related database 1532R. 

[0138] For example, the data combining apparatus 50 uses parameters representing 

gender and age of customers as well as a parameter relating to place as 

reference data to combine the post-processing databases 155 to be combined so 

as to combine the feature data similar in feature represented by reference data 

between the post-processing databases 155 to be combined. 

[0139] The "parameter relating to place" as used herein corresponds to a parameter 

representing purchase place held by the feature data in the post-processing 

database 155 that corresponds to the customer-related database 1532L. In the 

post-processing database 155 that corresponds to the customer-related database 

1532R, the "parameter relating to place" corresponds to a parameter 

representing the place of the vending machine. 

[0140] According to the combined database 557 generated as such, for example, 

correspondence relationship between purchasing behavior of consumers in 

stores such as convenience stores or supermarkets and purchasing behavior of 

consumers at vending machines can be analyzed. Therefore, based on this 
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combined database 557, at a vending machine, a beverage purchased well in 

stores in that region by purchasers similar in age and gender of a user standing 

in front of the vending machine may be recommended to the user. In a store, a 

coupon of beverage purchased well at vending machines in that region by users 

similar in age and gender of a purchaser may be added to a receipt output from 

a POS register. 

[0141] Similar to the third embodiment, one of the customer-related database 1532L 

and the customer-related database 1532R may not be statistically processed. 

In other words, the combined database 557 may be one that combines the 

post-processing database 155 of the customer-related database 1532L, and the 

customer-related database 1532R, or may be one that combines the 

customer-related database 1532L, and the post-processing database 155 of the 

customer-related database 1532R. This technical idea is also applicable to the 

fifth to eighth embodiments described below. 

[0142] [Fifth Embodiment] 

In the following, descriptions of configurations and processing 

contents in the information-processing system 1 of the fifth embodiment 

similar to those of the first embodiment and the second embodiment will be 

omitted. The information-processing system 1 of this embodiment has 

customer-related databases 1533L, 1533R shown in FIG. 10A, as the 

customer-related databases 153. 

[0143] In the left area of FIG. 10A, an example is shown of the customer-related 

database 1533L having feature data representing features of each user who 

owns a mobile terminal typified by a smart phone, as feature data on customers. 

In the right area of FIG. 10A, an example is shown of the customer-related 

database 1533R having feature data representing usage of station, as feature 

data on customers. 

[0144] According to FIG. 10A, the customer-related database 1533L has feature data 

for each mobile terminal. The feature data represents gender, age and place of 

residence as demographic attributes of a user who owns a mobile terminal. In 
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addition, the feature data represents mobile history of the user, and weather of 

each mobile point. Further, the feature data represents usage of coupon that 

has been utilized by the user through an application program installed in the 

mobile terminal. 

[0145] The customer-related database 1533R has feature data for each combination of 

station, wicket, weather, and time zone. The feature data that make up the 

customer-related database 1533R represents gender and age of a passer-by of a 

wicket, and, passing time zone and weather at the time of passing, as traffic 

data of the corresponding station and wicket. Gender and age of the passer-by 

can be acquired from information of commuter pass, or from image captured by 

a camera. 

[0146] For example, the data processing apparatus 10 having the customer-related 

database 1533L clusters a plurality of feature data similar in gender, age, 

moving state and coupon usage in the customer-related database 1533L. Then, 

for each cluster, a plurality of feature data belonging to the same cluster is 

statistically processed to generate feature data of a virtual mobile terminal in 

which the plurality of feature data belonging to the same cluster are integrated. 

In this way, the data processing apparatus 10 generates the post-processing 

database 155 including the feature data of each virtual mobile terminal, that 

corresponds to the customer-related database 1533L. 

[0147] The data processing apparatus 10 having the customer-related database 1533R 

clusters a plurality of feature data similar in feature, in the customer-related 

database 1533R. The plurality of feature data is statistically processed for 

each cluster to generate the post-processing database 155 including feature data 

of each virtual combination of station, wicket, weather and time zone. 

[0148] The data combining apparatus 50 is configured to generate the combined 

database 557 by combining the post-processing database 155 corresponding to 

the customer-related database 1533L and the post-processing database 155 

corresponding to the customer-related database 1533R. 
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[0149] For example, the data combining apparatus 50 uses parameters representing 

gender and age held in common by the post-processing databases 155, as well 

as parameters relating to place and weather as reference data, to combine the 

post-processing databases 155 to be combined so as to combine feature data 

similar in feature represented by the reference data between the post-processing 

databases 155 to be combined. 

[0150] According to the combined database 557 generated as such, for example, a 

correspondence relationship between consumer behavior and coupon usage near 

a station and trends of passers-by in the station and wicket can be analyzed. 

Therefore, based on the combined database 557, coupons for the purpose of 

promoting use of stores near the station may be properly delivered to mobile 

terminals of users who have passed through the wicket. 

[0151] [Sixth Embodiment] 

In the following, descriptions of configurations and processing 

contents in the information-processing system 1 in the sixth embodiment 

similar to those of the first embodiment and the second embodiment will be 

omitted. The information-processing system 1 of this embodiment has 

customer-related databases 1534L, 1534R shown in FIG. 10B, as the 

customer-related databases 153. 

[0152] In the left area of FIG. 10B, an example is shown of the customer-related 

database 1534L including feature data on customers who own ETC cards. 

ETC cards are credit cards for an electronic toll collection (ETC) system in toll 

road networks, which are popular in Japan. In the right area of FIG. 10B, an 

example shows of the customer-related database 1534R including feature data 

of each combination of an interchange and a toll gate, as feature data on 

customers. 

[0153] The customer-related database 1534L includes feature data for each ETC card. 

The feature data represents an ID of an on-vehicle device that is associated with 

the ETC card. In addition, the feature data represents gender, age and place of 
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residence of a customer who owns the ETC card. Furthermore, the feature 

data represents IDs of toll gates and passing dates and times of the toll gates. 

[0154] The feature data that make up the customer-related database 1534R represents 

ETC card number of a vehicle passing the corresponding toll gate of the 

corresponding interchange, on-vehicle device ID, and passing date and time. 

In addition, the feature data includes information on number of passing vehicles 

and surrounding facilities. 

[0155] For example, the data processing apparatus 10 having the customer-related 

database 1534L clusters a plurality of feature data similar in gender, age and 

moving state in the customer-related database 1534L. Then, for each cluster, a 

plurality of feature data belonging to the same cluster is statistically processed 

to generate feature data of each virtual customer (card) in which the plurality of 

feature data belonging to the same cluster are integrated. In this way, the data 

processing apparatus 10 generates the post-processing database 155 including 

the feature data of each virtual customer (card), that corresponds to the 

customer-related database 1534L. 

[0156] The data processing apparatus 10 having the customer-related database 1534R 

clusters a plurality of feature data similar in feature, in the customer-related 

database 1534R. The plurality of feature data is statistically processed for 

each cluster to generate the post-processing database 155 including feature data 

of each virtual toll gate. 

[0157] The data combining apparatus 50 is configured to generate the combined 

database 557 by combining the post-processing database 155 corresponding to 

the customer-related database 1534L and the post-processing database 155 

corresponding to the customer-related database 1534R. 

[0158] Based on the combining database 557 generated as such, coupons for the 

purpose of promoting use of facilities near toll gates may be appropriately 

distributed to customers through on-vehicle devices such as car navigation 

systems or credit card companies. 

[0159] [Seventh Embodiment] 
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In the following, descriptions of configurations and processing 

contents in the information-processing system 1 in the seventh embodiment 

similar to those in the first embodiment and the second embodiment will be 

omitted. The information-processing system 1 of this embodiment has 

customer-related databases 1535L, 1535R shown in FIG. 11A, as the 

customer-related database 153. 

[0160] In the left area of FIG. 11A, an example is shown of the customer-related 

database 1535L including feature data of each passer-by who passes the front of 

digital signage for each digital signage, as feature data on customers. In the 

right area of FIG. 11A, an example is shown of the customer-related database 

1535R including feature data of each passer-by who passes wickets for each 

wicket of stations, as feature data on customers. 

[0161] According to FIG. 11A, the feature data of the customer-related databases 

1535L represents the place of digital signage. 	Further, the feature data 

represents gender, age and passing date and time of a passer-by. Gender and 

age of the passer-by may be determined from an image taken by a camera 

installed on the digital signage or in the vicinity thereof. The feature data may 

further represent number of passers-by for each time zone near the digital 

signage, number of viewers of the digital signage for each time zone, and data 

representing advertiser information for each time zone. 

[0162] Feature data of each passer-by in the customer-related database 1535R 

represents gender, age and passing date and time of a passer-by, as well as an 1D 

of a passing wicket and an ID of the station that has the wicket. 

The data processing apparatus 10 having the customer-related database 

1535L clusters a plurality of feature data similar in passer-by feature, for 

example, in the customer-related database 1535L. Then, for each cluster, a 

plurality of feature data belonging to the same cluster is statistically 

processed to generate the feature data of a virtual passer-by in which the 

plurality of feature data belonging to the same cluster are integrated for each 

cluster. 	In this way, the data processing apparatus 10 generates the 
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post-processing database 155 including the feature data of each virtual 

passer-by, that corresponds to the customer-related database 1535L. 

[0163] For example, the data processing apparatus 10 having the customer-related 

database 1535R clusters a plurality of feature data similar in passer-by feature 

in the customer-related database 1535R. The feature data is statistically 

processed for each cluster to generate the post-processing database 155 

including the feature data of each virtual passer-by. 

[0164] The data combining apparatus 50 is configured to generate the combined 

database 557 by combining the post-processing database 155 that corresponds 

to the customer-related database 1535L and the post-processing database 155 

that corresponds to the customer-related database 1535R. 

[0165] For example, the data combining apparatus 50 uses parameters representing 

gender and age of passers-by held in common by the post-processing databases 

155, as well as a parameter relating to place as reference data, to combine the 

post-processing databases 155 to be combined so as to combine the feature data 

similar in feature represented by the reference data between the post-processing 

databases 155 to be combined. 

[0166] In the post-processing database 155 that corresponds to the customer-related 

database 1535L, the "parameter relating to place" corresponds to a parameter 

that represents place of digital signage of the feature data. 	In the 

post-processing database 155 that corresponds to the customer-related database 

1535R, the "parameter relating to place" corresponds to the parameters 

representing station and wicket. 

[0167] According to the combined database 557 generated as such, for example, 

correspondence relationship between passers-by through a wicket and 

passers-by before digital signage may be analyzed. Therefore, in accordance 

with change of passers-by of the wicket, advertisement to be displayed on the 

digital signage may be appropriately switched. 

[0168] [Eighth Embodiment] 

In the following, descriptions of configurations and processing 
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contents in the information-processing system 1 of the eighth embodiment 

similar to those of the first embodiment and the second embodiment will be 

omitted. The information-processing system 1 of this embodiment has 

customer-related databases 1536L, 1536R shown in FIG. 11B, as the 

customer-related database 153. 

[0169] In the left area of FIG. 11B, an example is shown of the customer-related 

database 1536L including feature data of each passer-by in a surveillance area 

captured by a camera, as feature data on customers. In the right area of FIG. 

11B, an example is shown of the customer-related database 1536R including 

feature data representing usage of each beverage vending machine, as feature 

data on customers. 

[0170] According to FIG. 11B, the feature data of the customer-related database 1536L 

represents place (surveillance area) where a passer-by is captured and time zone. 

In addition, the feature data represents gender and age of the passer-by. 

Additionally, the feature data may represent detention time or passing time of 

the passer-by. 

[0171] The customer-related database 1536R includes feature data of each beverage 

sale in each vending machine. 	The feature data that make up the 

customer-related database 1536R are configured in the same manner as in the 

feature data of the customer-related database 1532R in the fourth embodiment. 

[0172] The data processing apparatus 10 having the customer-related database 1536L 

clusters a plurality of feature data similar in passer-by feature, in the 

customer-related database 1536L. Then, for each cluster, a plurality of feature 

data belonging to the same cluster are statistically processed to generate feature 

data of a virtual passer-by in which the plurality of feature data belonging to the 

same cluster are integrated for each cluster. In this way, the data processing 

apparatus 10 generates the post-processing database 155 including the feature 

data of each virtual passer-by, that corresponds to the customer-related 

databases 1536L. 
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[0173] The data processing apparatus 10 having the customer-related database 1536R 

clusters a plurality of feature data for each plurality of feature data similar in 

purchaser feature, in the customer-related database 1536R, thereby generating 

the post-processing database 155 including feature data of each virtual 

purchaser. 

[0174] The data combining apparatus 50 is configured to generate the combined 

database 557 by combining the post-processing database 155 that corresponds 

to the customer-related database 1536L and the post-processing database 155 

that corresponds to the customer-related database 1536R. 

[0175] For example, the data combining apparatus 50 uses parameters representing 

gender and age held in common by the post-processing databases 155, as well 

as a parameter relating to place as reference data, to combine the 

post-processing databases 155 to be combined so as to combine the feature data 

similar in the feature represented by the reference data between the 

post-processing databases 155 to be combined. 	In the post-processing 

database 155 that corresponds to the customer-related database 1536L, the 

"parameter relating to place" corresponds to a parameter that is held by the 

feature data and represents place where a passer-by has been captured. In the 

post-processing database 155 that corresponds to the customer-related database 

1536R, the "parameter relating to place" corresponds to a parameter 

representing place of a vending machine. 

[0176] According to the combined database 557 generated as such, for example, 

correspondence relationship between distribution and detention time of 

passers-by and purchasing behavior at vending machines can be analyzed. 

Results of this analysis may help inventory management of vending machines, 

assortment, and display of recommendation. 

[0177] [Others] 

The present disclosure is not to be limited to the embodiments 

described above, and may take various embodiments. For example, in the 

above embodiments, an example has been described that customer groups 
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between the databases to be combined (the post-processing databases 155 or 

the customer-related databases 153) are not consistent. 	However, 

techniques of this disclosure may be used to combine databases representing 

different types of features for the same customer groups. For example, the 

techniques of this disclosure may be used to combine purchase data at 

convenience stores and purchase data at supermarkets for the same customer 

groups. Any embodiments included in the technical idea specified from the 

language of the claims are embodiments of the present disclosure. 

[0178] Finally, correlation between terms will be described. The calculation unit 11 

(in particular, the clustering unit 110 and the processing unit 115) provided in 

the data processing apparatus 10 corresponds to an example of a generation unit. 

The calculation unit 51 (in particular, the data fusion processing unit 510) 

provided in the data combining apparatus 50 corresponds to an example of a 

combining unit. The storage unit 55 provided in the data combining apparatus 

50 corresponds to an example of a storage unit. The set of feature data that 

make up the database (the customer-related database 153 / the post-processing 

database 155) or the set of persons, objects (for example, mobile terminals / 

vending machines / ovens / cards), or places (for example, wickets / toll gates) 

correspond to an example of a group. Elements of the set correspond to an 

example of a constituent. 
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CLAIMS 

1. An information-processing system comprising: 

a storage unit configured to store a first database and a second database; and 

a combining unit configured to combine the first database and the second 

database stored in the storage unit, 

the first database being a database including feature data of each virtual 

constituent generated by integrating feature data of a plurality of constituents 

identical or similar in feature by statistical processing based on feature data of each 

constituent of a first group, the feature data of each virtual constituent including a 

statistic calculated by the statistical processing, 

the second database being a database including feature data of each 

constituent of a second group, the second group being the same as or different from 

the first group, 

each of the feature data of the first and second databases including reference 

data to be referred to upon the combining, the reference data representing a common 

type of feature between the first database and the second database, 

the combining unit combining the first database and the second database so as 

to combine the feature data identical or similar in feature represented by the reference 

data between the first database and the second database. 

2. The information-processing system according to claim 1, further 

comprising 

a generation unit configured to generate the first database based on the feature 

data of each constituent of the first group. 

3. The information-processing system according to claim 2, 

wherein the generation unit clusters a set of the feature data relating to the 

first group into each plurality of feature data identical or similar in feature, and 

statistically processes for each cluster the plurality of feature data corresponding to 
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the cluster to calculate a statistic for each parameter of the plurality of feature data, 

thereby generating feature data for each of the virtual constituents corresponding to 

each of the clusters including the statistic as a parameter value representing the 

feature. 

4. The information-processing system according to any one of claims 1 to 3, 

wherein the feature data of each of the constituents of the second database is 

feature data of each virtual constituent generated by integrating feature data of a 

plurality of constituents identical or similar in feature by statistically processing, 

based on feature data for each constituent of a group that is the same as or different 

from the first group. 

5. The information-processing system according to claim 2 or 3, comprising 

the generation unit as a first generation unit, and 

a second generation unit configured to generate the second database based on 

feature data of each constituent of a group that is the same as or different from the 

first group. 

6. The information-processing system according to any one of claims 1 to 3, 

wherein the second database is a database including single source data as the 

feature data. 

7. The information-processing system according any one of claims 1 to 5, 

wherein each of the first and the second groups is a set of at least one of 

persons, objects, services, and places, and the constituent is an element of the set. 

8. The information-processing system according to claim 7, 

wherein one of the first group and the second group is a set of persons, and 

the other of the first group and the second group is a set of at least one of objects, 

services, and places related to persons. 
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9. The information-processing system of claim 7, 

wherein each of the first and the second groups is a set of at least one of 

objects, service, and place related to persons. 

10. An information-processing system comprising: 

a storage unit configured to store a plurality of databases; and 

a combining unit configured to combine the plurality of databases stored in 

the storage unit, 

each of the databases being a database for the same group or a different group 

from each other, the database including feature data of each virtual constituent 

generated by integrating feature data of a plurality of constituents identical or similar 

in feature by statistical processing, based on feature data of each constituent of the 

corresponding group, the feature data of each virtual constituent including a statistic 

calculated by the statistical processing, 

each of the feature data of the plurality of databases including reference data 

to be referred to upon combining the databases, the reference data representing a 

common type of feature to that of the database to be combined, 

the combining unit combining the plurality of databases so as to combine the 

feature data identical or similar in feature represented by the reference data among the 

plurality of databases. 

11. The information-processing system according to claim 10, further 

comprising 

a plurality of generation units for respective databases configured to generate 

the plurality of databases, 

wherein each of the generation units generates a database including feature 

data of each virtual constituent generated by integrating feature data of a plurality of 

constituents identical or similar in feature by statistical processing, as the database, 

based on the feature data of each constituent of the corresponding group the feature 
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data of each virtual constituent including a statistic calculated by the statistical 

processing. 

12. The information-processing system according to claim 11, 

wherein each of the generation units clusters a set of the feature data related 

to the corresponding group into each plurality of feature data identical or similar in 

the feature, and statistically processes for each cluster the plurality of feature data 

corresponding to the cluster to calculate a statistic for each parameter of the plurality 

of feature data, thereby generating feature data of each of the virtual constituents 

corresponding to each of the clusters including the statistic as a parameter value 

representing the feature. 

13. The information-processing systcm according to any one of claims 10 to 

12, 

wherein the combining unit is configured to combine the plurality of 

databases via a specific type of database, the specific type of database including 

single source data as feature data for each constituent of a group that is the same 

group as or a different group from one of groups corresponding to the plurality of 

databases, 

the single source data including reference data to be referred to upon 

combining the databases, the reference data representing a common type of feature to 

that of the database to be combined, 

the combining unit combines the specific type of database and each of the 

other databases so as to combine the feature data identical or similar in feature 

represented by the reference data, thereby combining the plurality of databases via the 

specific type of database. 

14. A program for causing a computer to function as a combining unit in an 

information-processing system according to any one of claims 1 to 13. 
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15. A program for causing a computer to function as a generation unit in an 

information-processing system according to any one of claims 2, 3, 11 and 12. 

16. A computer readable recording medium in which a program according to 

claim 14 or 15 is recorded. 


